Resonance enhancement factors of 10 to 100 have been observed for the electronic Raman scattering transitions in crystals of pure Erp0 4 and 1% Er3+ diluted in LuP0 4
The scattering amplitude for a Raman transition from a state n to a state k is given by: result from crystal field splittings and range from 100 cm to 300
-1 cm A detailed study of the optical absorption and crystal-field levels of 1% Er in LUP0 4 has been reported previOuSly.11
The lines at 457.9 and 514.5 nm are at least 300 cm-1 away from the 3+ 11 closest Er 4f excited levels, which precludes any significant role that these levels might playas intermediate states. For these two excitation frequencies, the dominant contributions to the electronic Raman amplitude are from the excited configurations 4f 10 nd and 4f 10 ng. 9
4
The line at 488.0 nm, however, is coincident with the F7/2 multiplet which now oontributes signiricantly to the electronic Raman intensities.
Another favorable factor is that the oscillator strengths of the transitions between the ground multiplet and the 4F7/2 excited multiplet .
-6 are relatively large (on the order of 5 x 10 as determined by laser 12 absorption measurements, which classifies them as being among the strongest transitions of the Er3+ ion 6 ).
Resonant and nonresonant Raman spectra were obtained for both pure Resonance Raman spectra were also obtained for 1% Er3+ in LUP0 4 •
In this case, the signal level is much lower than that observed for pure ErP0 4 ; and, with nonresonant excitation at 514.5 nm, most of the electronic peaks cannot be observed. Several other lines appear as the temperature is increased above T=4.2 K.
-1 -1
A Raman transition at 20 cm that originates in the 33 cm state and ends l "n the 53 cm-1 t t " " i t "t ith s a e lncreases ln n enSl y w temperature as the first excited crystal field state e, becomes thermally populated. This peak is weakly observable with nonresonant excitation and is strongly enhanced by resonant excitation. As the temperature is raised, the Raman transition from the ground state to level e 1 initially drops in intensity more rapidly than the transition to level e 2 • This is due to the fact that the thermal population of leVel e, is significantly higher than that of e 2 at low temperatures. . . Excitation at 19,429.7 cm-1 (non-resonant) . . 
